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ABSTRACT 
The safety of food served in restaurants should be of major concern to both 
restaurateurs and consumers. If unsafe food is served, there is the potential for 
widespread illness and even death. Hazard Analysis Critical Control Point (HACCP) 
programs are a means to assure that the food served is safe, yet little is known 
about the extent to which HACCP and related prerequisite programs are used in 
restaurants. The purpose of this research was to determine the extent to which 
prerequisite and HACCP programs are implemented in Iowa restaurants. Potential 
barriers to implementing food safety practices also were assessed. 
A questionnaire was developed to identify food safety practices related to 
HACCP and prerequisite programs, training needs, and barriers to implementing 
food safety practices. A random sample of 800 restaurants was selected from the 
Iowa Department of Inspections and Appeals database. Accounting for those 
returned incomplete due to wrong addresses or because the restaurant was out-of-
business (110), the sample size was reduced to 690. Of the 690 usable 
questionnaires, 131 were returned for a response rate of 19%. SPSS 10.0 for 
Windows was used for data analysis. 
Approximately 8% of the restaurant manager's indicated that they have a 
comprehensive HACCP plan in place. The majority of the prerequisite programs 
were not implemented. 
The results of multiple linear regression indicated that having an employee 
with the responsibility for overseeing food safety was positively related to the 
Vil 
number of food safety practices implemented. Among restaurant manager's 
characteristics, females were more likely to implement food safety practices than 
their male counterparts. Additionally, more educated managers were more likely to 
have food safety programs implemented. 
This research suggests assigning specific responsibility for food safety to an 
employee increases the number of food safety practices implemented in restaurants. 
Also, educational levels of potential managers are important to look at in the hiring 
process, because those that have a higher educational attainment are more likely 
implement food safety practices. 
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CHAPTER ONE. INTRODUCTION 
Whether consumers are eating-in or buying take-out, there is no denying that 
restaurants are an integral part of society today. The National Restaurant 
Association (NRA) (2002a) reports that 40% of all adults eat in a restaurant on a 
typical day, averaging 4.2 meals away from home each week (NRA, 2001 ). 
Additionally, they predict that restaurant industry sales will reach $407 billion in 
2002, a significant increase from $392.5 billion in 2001 (NRA, 2002b), $295.7 billion 
in 1995, and $42.8 billion in 1970 (Ebbin, 1999). Additionally, more than 54 billion 
meals will be eaten outside the home in 2001 (NRA, 2002a). 
As the number of people eating in restaurants is increasing dramatically, Allen 
(2000) reports that consumer confidence in food safety has decreased over the last 
five years. Even though foodborne illness outbreaks are on the decline, the public is 
more aware of foodborne illnesses than at any other time in history. In 1995, 50% of 
the public surveyed believed in the restaurant industry's ability to ensure the well 
being of customers. In 2000, that had declined to 39%. Compared to food 
processors and meat and poultry packers, the restaurant industry has decreased the 
most in customer confidence. 
The Centers for Disease Control and Prevention (CDC) has estimated that 
foodborne-related illnesses cause "approximately 76 million illnesses, 325,000 
hospitalizations, and approximately 5,000 deaths each year in the United States. 
Known pathogens account for approximately 62 million illnesses, 265,000 
hospitalizations, and 3,200 deaths" (Mead, Slutsker, Dietz, McCaig, Bresee, 
Shapiro, Griffin, & Tauxe, 1999). With these staggering statistics, it is imperative 
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that restaurant managers are committed to serving the safest food possible to 
assure the welfare of the American public. 
The federal government also has placed significant emphasis on food safety, 
recommending Hazard Analysis Critical Control Point (HACCP) programs as a way 
to protect the health of the general public. The 2001 Food Code (FDA, 2002) stated, 
"implementation of HACCP programs by the establishments will profoundly enhance 
their role in the protection of public health" (FDA, 2002). In addition, the National 
Advisory Committee on Microbiological Criteria for Foods {NACMCF) (1998) 
contended that "preventing problems from occurring is the paramount goal 
underlying any HACCP system. Procedures, including Good Manufacturing 
Practices (GMP), that address operational conditions provide the foundation for the 
HACCP system" (NACMCF, 1998, p.1247). These procedures are known as 
HACCP's prerequisite programs and are related to facilities, supplier control, 
specifications, production equipment, cleaning and sanitizing, personal hygiene, 
training, chemical control, receiving, storage, shipping, and pest control. 
The safety of food served in restaurants should be of major concern both to 
restaurateurs and consumers. If unsafe food is served, there is potential for 
widespread illness and even death. Litigation and negative media coverage can be 
expensive and may result in a restaurant going out of business. Therefore, it is 
imperative that restaurant managers be mindful of the wholesomeness of the food 
they serve. The overall goal in this study was to determine the extent to which 
prerequisite and HACCP programs are implemented in independent and small chain 
restaurants in Iowa. 
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Research Objectives 
The following research objectives were explored in this study: 
1. Determine if restaurants have prerequisite programs in place that are 
necessary for HACCP implementation. 
2. Analyze restaurant managers' perceptions of HACCP and their interest in 
implementing a HACCP program. 
3. Assess the HACCP components that are already in place in restaurants in 
Iowa. 
4. Determine what resources restaurant managers need in order to assist 
them in implementing HACCP, and how these resources would best be 
made available through the Cooperative Extension Service. 
Significance of Study 
Little research has been done on food safety and HACCP implementation in 
restaurants. This study is important to the restaurant industry in Iowa as it will guide 
the development of Cooperative Extension Service educational materials and 
programs to aid restaurant managers in the development of HACCP programs. In 
addition, results of the study will provide the National Restaurant Association and the 
Iowa Hospitality Association with information on where restaurants are in relation to 
HACCP implementation. Also, sending out the questionnaire to restaurateurs will 
increase their awareness of HACCP programs and make them more aware of the 
present level of food safety in their restaurants. 
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Limitations of the Study 
A careful review of the research literature related to restaurants indicates that 
restaurateurs/restaurant managers typically respond to mailed questionnaires in low 
numbers. A low response rate limits the generalizability of the study. Dillman's 
tailored design method was followed to ensure the best possible response rate to 
the survey (Dillman, 2000). 
This research was conducted only in independent restaurants in the state of 
Iowa. Thus, the results cannot be generalized to other foodservice systems such as 
school foodservice, hospital foodservice, and chain restaurants. Additionally, any 
attempt to generalize these results to independent restaurants not in Iowa should be 
considered with caution. 
A total 131 of 690 questionnaires were returned, which yielded a 19% 
response rate. The response rate is comparable to the Cochran-Yantis, Belo, 
Giampaoli, McProud, Everly & Gans' (1996) response rate of 20.6%, yet it is less 
than optimal. 
In addition, while a number of sources were used to develop the 
questionnaire, these sources may not be enough to identify all practical and critical 
food safety practices, training needs, and barriers. Although open-ended questions 
were added in an attempt to make the questionnaire more complete, this may be a 
limitation of the study. Therefore, focus group research should be considered as a 
method to identify critical food safety practices, training needs, and barriers for future 
research. 
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Survey methodology also may be a limitation. Restaurant managers needed 
to have an adequate understanding of HACCP to accurately respond to the 
questionnaire. Although responses to the survey are assumed to be truthful, some 
of the results reported seemed high. As a result, the accuracy of reports is suspect 
and should be interpreted with caution. 
Definition of Terms 
Critical Control Point (CCP): "A step in the flow of food at which biological, chemical, 
or physical contaminates can be eliminated from food" (NACMCF, 1998, p.124 7). 
Control Point (CP): "A step in the flow of food at which biological, chemical, or 
physical contaminates can be controlled" (NACMCF, 1998, p.1247). 
Corrective Action: A defined set of procedures that are followed when a deviation 
from a CCP or CP occurs (NACMCF, 1998). 
Hazard Analysis Critical Control Point (HACCP): "A systematic approach to the 
identification, evaluation, and control of food safety hazards" (NACMCF, 1998, p. 
1247). 
Potentially Hazardous Foods (PHFs): "Foods in which microorganisms can rapidly 
grow. They are often high in protein, moist, and chemically neutral, or slightly acidic" 
(NACMCF, 1998, p. 1247). 
Prerequisite Programs: "Procedures, including Good Manufacturing Practices 
(GMP), that address operational conditions providing the foundation for the HACCP 
system" (NACMCF, 1998, p.1247). Prerequisite programs are related to cleaning 
and sanitizing, chemical control, facilities, personal hygiene, pest control, production 
equipment, receiving, shipping, specifications, storage, supplier control, and training. 
6 
ServSafe®: A ~anitation certification program developed and administered by the 
National Restaurant Association Educational Foundation. The program is used for 
training and c~rtifying managers and employees in foodservice food safety. 
Standard Ope~ating Procedure (SOP): A specification for how a procedure or task 
will be comple~ed, for example, warewashing or handwashing. 
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CHAPTER TWO. REVIEW OF LITERATURE 
Food !Safety is an important issue for restaurant owners, managers, and 
customers. 1he 2001 Food Code (FDA, 2002) recommends that retail foodservice 
operations, $uch as restaurants, implement Hazard Analysis Critical Control Point 
(HACCP) pr4>grams to prevent foodborne illness. HACCP programs present a new, 
more detaile~ approach to food safety for most restaurants when compared to 
traditional aRproaches, such as microbiological testing and visual inspections. 
However, th¢re is limited research on the use of HACCP programs in restaurants. 
Traditional approaches to ensuring food safety are presented, followed by a 
discussion of the research related to HACCP. Finally, research on employee 
knowledge, C!ittitudes, training, and certification programs related to food safety is 
presented. 
1 
Approaches to Food Safety 
Traditional Approaches to Food Safety 
For y~ars, traditional approaches to providing safe food, such as 
microbiologi¢al testing and visual inspections, have been used in foodservice, but 
the safety of ifood resulting from these approaches presents limitations that have 
been identifi$d in the literature. Most commercial foodservice establishments do not 
! 
have the eq~ipment, knowledge, or the financial resources to test food products. 
Micropiological testing has shown that visual inspections, such as those done 
by health departments, may not be enough to ensure that food served in restaurants 
is safe. Acc~rding to Kassa, Harrington, Bisesi, and Khuder (2001 ), "visual 
inspection al~ne does not identify microbial contamination of restaurant equipment, 
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utensils, an~ employee hands" (p. 509). Microbiological swabs have shown the 
presence of !fecal bacteria at various sites in more than 50% of the food service 
! 
' 
operations s~udied. The presence of enteric bacteria were detected on 86% of the 
food contac~ surfaces sampled, 57% of the cooler/freezer door handles, and 53% of 
the handwa~hing sinks. Enteric bacteria on food contact surfaces indicates 
improper or jnfrequent cleaning and sanitizing. Microbiological analysis is expensive 
! 
and it takes $everal days to get results. By the time there are results, the food has 
' 
been sold a~d consumed. 
Tradi~ional food inspections usually are short in time, and only represent a 
certain point1 in the operation (Bryan, 1990). During a foodborne illness outbreak in 
Alabama in 1992, 300 people became infected with a gastrointestinal illness in a 
restaurant, ~en though it had successfully passed an inspection two days before 
(Penman, W~bb, Woernle, & Currier, 1996). Inspection of the restaurant, even after 
the outbreak~ showed no violations related to time/temperature abuse or hygienic 
practices. T~is is evidence that even if an operation passes a sanitation inspection, 
' 
there is alwa~s the potential for foodbome illness. Another outbreak occurred in 
Mississippi when a hotel restaurant infected 142 people with Bacillus cereus. The 
restaurant h~d failed an inspection 11 days prior to the outbreak, and a subsequent 
follow-up four days after the outbreak revealed that the restaurant had not taken any 
steps to correct the inspection violations; including poor personal hygiene, lack of 
food protectipn during storage, and lack of thermometers in the operation (Penman 
et al., 1996).: Additionally, inspections are based on the individual judgment of 
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inspectors and different inspectors often rate an operation differently than his or her 
peers (Bryan1 1990). 
HA CCP as an Approach to Food Safety 
Limitations in traditional approaches have led to the need for and 
development! of HACCP. HACCP is the only food safety program that provides a 
high degree of assurance that the food served is safe. "The possibilities of 
contaminatio~, survival of contaminates, and growth of microorganisms are analyzed 
in a process review" (Bryan, 1990, p. 979) that would occur when a HACCP program 
is used. 
HACCP is a management system that controls and analyzes the biological, 
chemical, an<!1 physical hazards through the entire foodservice system, from 
I 
purchasing td service (NACMCF, 1998). According to the National Advisory 
Committee on Microbiological Criteria for Foods (NACMCF) (1998), "preventing 
problems from occurring is the paramount goal· underlying any HACCP system" (p. 
1246). The focus of the HACCP program is controlling food when it is most 
vulnerable. lThe Pillsbury Company developed HACCP for the National Aeronautics 
and Space Administration as a way of ensuring the safest food possible for 
astronauts w~ile in space. HACCP is a system that focuses on the identification of 
hazards, and the prevention of those hazards by implementing critical control points 
to ensure the! safety of the food (Mortimore & Wallace, 1998). The objective of 
implementing a HACCP system in an operation is to minimize the chance that 
unsafe food V¥ill be served to customers, minimize the chances that the food will 
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become contaminated, and decrease the·number of critical violations and situations 
that lead to ~erving unsafe food (King, 1992; Lorenzini, ·1995). 
HACGP programs address the 10 most frequent causes of food borne illness: 
the size and ~emperature of the food while in storage, food handler error, reheating, 
hot holding, ¢ontaminated raw ingredients, foods from unsafe sources, improper 
cleaning of equipment/utensils, cross contamination, and inadequate cooking 
(Bryan, 19901). A number of these causes can be "prevented, controlled, or 
alleviated wi~h a high degree of assurance by implementing a hazard analysis critical 
control point system" (Bryan, 1988, p. 672). Seven principles are the basis of 
HACCP: conducting a hazard analysis, identifying critical control points (CCP), 
establishing ¢ritical limits, developing monitoring procedures, identifying corrective 
actions, verifying procedures, and overseeing record-keeping and documentation 
(NACMCF' 1 S98). 
In the application of HACCP, CCPs are used to detect a deviation from a 
standard; th~refore, when detected, a corrective action is implemented before the 
deviation beqomes a problem. HACCP is a proactive program to ensure food safety. 
Whereas, with microbiological testing (a reactive measure) the problem cannot be 
corrected. Additionally, the record keeping system in HACCP assures the safety of 
food can be ~valuated over the life of the product, not just at a certain point in time, 
as is the case with traditional inspections (NACMCF, 1998). 
Barriers to HACCP Implementation 
HACCP is mandated in some food processing facilities (meat, seafood, apple 
cider) but is qptional in foodservice operations in most states. There are barriers to 
11 
HACCP impl~mentation in the commercial foodservice segment. Training, 




Hwan~. Almanza, and Nelson (2001) identified the following implementation 
barriers: tim~ to establish the HACCP program, time and labor cost to run the 
HACCP proglram on a daily basis, training funds, and union problems. Their study 
was compris+d of a sample of Indiana school foodservice directors. These results 
were consist~mt with the findings of Youn (2001 }. She studied a national random 
sample of school foodservice directors and identified the following barriers to 
HACCP impl~mentation: employee training (70%), employee motivation and time 
(66%), and not having a HACCP plan (62%). Of those barriers identified, employee 
training was ~he most challenging barrier to overcome for directors .. Surprisingly, in 
Giampaoli; Sneed, Cluskey, and Koenig's study (2002), time and money were not 
identified as ~he biggest barriers to HACCP implementation. These directors 
identified barriers such as employees not being comfortable with change and 
inadequate time for training. 
In Youin's (2001) study of school foodservice drrectors, procedures related to 
HACCP that were most often lacking were procedures to save samples of prepared 
food for analysis, a HACCP plan, bacterial testing of prepared food, a HACCP team, 
and procedur'es for taking swabs of production equipment for analysis. Less than 
50% of the sqhool foodservice directors indicated that these procedures were 
present in th~ir district. 
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Even though HACCP has been identified as one of the most valuable ways to 
assure the s~fety of food served, HACCP itself is expensive to implement and 
requires hours to train employees and assure the system is functioning correctly. 
Almanza and Ghiselli (1998) found that in a,grill-type restaurant, managers are 
limited in the! hours they can spend on any task, and implementing a HACCP plan 
requires a strong commitment and dedication to the program that some manager's 
might not·haye. They found that once a HACCP system is established, it takes a 
manager approximately two hours a day to complete the necessary forms 
associated ~ith HACCP. This would average approximately$6,700 a year for the 
manger's timje. While expensive and time consuming to implement, Almanza and 
Ghiselli sum~ise that HACCP is truly a benefit to those operators who decide to 
implement thje system, as management cannot risk the costs of a food borne illness 
outbreak. Sr!leed and Henroid (2002, in press) found that school foodservice 
directors whc) had implemented HACCP reported many benefits to HACCP, such as 
decreased fdod waste and lowered food cost. 
I 
Prerequisite Programs for HACCP 
ServiJ1g safe food requires that restaurants have certain prerequisite 
programs in place before they begin to implement a HACCP program. A prerequisite 
program is d~fined as a procedure or task that provides the foundation for a HACCP 
system; usu~lly these are practices that are used in the operation. (NACMCF, 
1998). Prer~quisite programs are designed to protect food while it is in storage and 
production, alnd include: cleaning and sanitizing, chemical control, facilities, personal 
hygiene, pesi control, production equipment, receiving, storage and shipping, 
13 
specifications, jsupplier control, traceability and recall, and training. These 
prerequisite programs are the foundation upon which HACCP is built, and without 
these, HACCP programs cannot be implemented (NACMCF, 1998). Therefore, it is 
important to e¥aluate the prerequisite programs that are in place in preparation for 
implementing IHACCP programs. 
In Youn1s (2001) study of school foodservice directors, prerequisite programs 
most often lacking were written procedures for cleaning and sanitizing equipment, 
temperature logs, written procedures for cleaning the facility, standardized recipes, 
assurance or documentation from suppliers that they follow a HACCP program, and 
procedures to check the temperatures of refrigerated and frozen foods upon 
receiving. 
Employee Knowledge and Attitudes 
Employ~e knowledge and attitudes are important factors that impact HACCP 
program implementation and food safety. The top two factors that contribute to 
foodborne illness are improper holding temperatures and poor personal hygiene, 
both of which are related to food handlers' knowledge of food safety (Bean & Griffin, 
1990). In a study of 20 restaurants that received unfavorable scores on their 
previous inspection, Cochran-Yantis et al., (1996) found that only 23% had a 
manager or employee certified in food safety. Of the 36 restaurants surveyed that 
received favorable scores, 44% had an employee certified in food safety. They also 
reported that restaurant managers who had a favorable attitude towards food safety 
were more likely to score higher on inspection reports than those who do not have a 
favorable attitude. 
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School foodservice directors also varied in attitudes when looking at HACCP 
implementation. King (1992) found that most foodservice operators are unfamiliar 
with HACCP and how to apply HACCP principles within their operation. Giampaoli, 
Sneed, Cluskey, and Koenig (2002) concluded that many school foodservice 
directors must be unfamiliar with HACCP, as 70% of the school districts had not · 
implemented HACCP. However, directors were positive that HACCP offered 
benefits if implemented in their operations (Youn, 2001) 
Hwang, Almanza, and Nelson (2001) found three significant factors that led 
managers to be more favorable to HACCP: knowledge, training, and practice. 
Knowledge referred to the knowledge that a manager has in relationship to general 
food safety. Training referred to the existence of training programs. If the managers 
had some form of training program in place for employees it stands to reason that 
they might be open to the HACCP concept and program. Practice referred to the 
food safety practices that the schools had in place. It also was noted that inspection 
scores, whether good or poor, were not a good indication that managers would or 
would not be favorable to a HACCP program. 
There are several certification and training programs available to foodservice 
workers, the two most frequently used are ServSafe®, sponsored by the National 
Restaurant Association Educational Foundation, and Serving-It-Safe, sponsored by 
U.S. Department of Agriculture (USDA). While it is believed that increased 
knowledge improves food safety practices, there is little research related to whether 
these programs and the way they are taught change food handling behaviors of 
foodservice workers and managers. 
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Speer and Kane (1990) identified some problems with traditional certification 
programs. Motivating managers to change their procedures once training has 
occurred, finding the financial resources to pay for training, determining an efficient 
way to conduct training in rural states, finding qualified instructors, and making the 
certification programs accepted nationwide were noted as challenges of current 
sanitation certification programs. 
Training programs in commercial restaurants are less likely to be present than 
in their institutional foodservice counterparts (Manning & Snider, 1993), signaling a 
need for food safety and HACCP programs within the commercial segment. 
Healthcare institutions must conduct on-going training to maintain accreditation. 
This may account for the reason employees in institutional settings are more likely to 
receive formal training, which ensures a higher quality of training than informal on-
the-job training from co-workers and supervisors (Manning, 1994 ). 
Bryan (1990) surmises that training courses usually are short in duration and 
the information is used only to the degree that the foodservice worker understands it 
and is motivated to use it. Often, the worker goes back to work with people who do 
not understand and do not accept the new skills or procedures that the trainee has 
gained from the class. 
Conversely, one study completed by Cotterchio, Gunn, Coffill, Tormey, and 
Barry (1998) compared the inspection scores pre- and post-sanitation class 
interventions and found that for those managers who were mandated to take the 
class due to either a foodborne illness in their operation or a serious sanitation 
infraction on their last inspection improved on the next inspection an average of 14. 7 
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points and those who voluntarily took the class improved an average of 7.5 points. 
In this study, the control group remained consistent with previous inspections. "This 
study provides support for the hypothesis that food manager certification training 
programs can have a positive effect on the sanitary conditions of restaurants" 
(Cotterchio et al., 1998, p. 358). These facts bring into question the effectiveness of 
food safety training programs and what teaching methods are most effective in 
teaching food safety to restaurant employees. 
Costello, Gaddis, Tamplin, and Morris (1997) compared the effectiveness of 
food safety training via lecture and computer for fast food restaurant workers. They 
found that the lecture training method was most effective, showing a 29.1 % increase 
in knowledge between pre- and post-tests. Computer trained counterparts only 
scored 19.5% over the pre-test, and the control group scored a mere 3.6% more. 
However, this study does nothing to follow-up to see if the knowledge learned 
actually resulted in a behavioral change in the operation. With the use of computers 
on the rise in the commercial foodservice segment, findings might differ if the study 
were replicated. 
Howes, McEwen, Griffiths, and Harris (1996) conducted a study to determine 
the effectiveness of a home study course on food safety, and measured change in 
knowledge and behavior. Researchers found that the home study course was 
effective at increasing general knowledge of foodservice workers, but workers 
lacked some of the specific knowledge related to time/temperature abuse. 
Importantly they noted that there was no significant change in handwashing 
behaviors for employees taking the home study course. This is an indication that 
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even though employees had the necessary knowledge about food safety, they failed 
to put the knowledge gained into practice within the operation. 
Cochran-Yantis et al. (1996) concluded that "education is a critical factor in 
implementing food safety programs" (p. 127). But, only those who internalize what 
they have learned and those operators who recognize the importance of food safety, 
HACCP, and prerequisite programs will implement effective food safety programs. 
NACMCF (1998) indicates that for a HACCP program to be successful, top 
management must be committed to the program. A management team committed to 
HACCP is a major way to show employees how serious management considers 
food safety education, training, and implementation. Managers must choose to 
outweigh the cost of a HACCP program in favor of what is in the best interest of 
public health (Almanza & Ghiselli, 1998). 
Attitudes of managers towards food safety may impact the success of food 
safety programs. Attitudes are an important consideration when looking at 
decreasing foodborne illness outbreaks (Howes, McEwen, Griffith, & Harris, 1996). 
Giampaoli, Sneed, Cluskey, and Koenig (2002) studied food safety attitudes among 
school foodservice managers. These researchers found that food safety education 
among managers and employees is perceived as a very important issue. Attitudes 
towards time and money as barriers to certification and HACCP implementation 
were found to be neutral among the group. However, Youn (2001) found that time 
and money were significant barriers. Additionally, Speer and Kane (1990) found that 
time and money were important considerations among their sample of school 
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foodservice directors. Time and money limitations were also identified by Penner, 
Shanklin, and Thomson (1997). 
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CHAPTER THREE. METHODOLOGY 
Study Sample 
A systematic random sample of 800 restaurant managers in Iowa was 
selected to participate in this study. The 800 restaurants were selected from a listing 
provided by the Iowa Department of Inspections and Appeals of those operations 
that have a license to sell food. The sample consisted only of restaurants that are 
independently owned and operated or small chains (less than 10 units). The 
database was reviewed, and those restaurants not qualifying as an independently 
owned or a small chain restaurant were removed. Every 11 1h restaurant was used to 
obtain the sample of 800. Large chain operations were excluded from the study, 
because management may be more proactive to HACCP implementation due to 
resource availability and corporate support. Independent restaurant managers will 
have a greater need for support from the Cooperative Extension Service. 
Research Design/Instruments 
The research design was survey research. A four-part questionnaire was 
developed. The questionnaire, consisting of six pages and 62 total questions 
(Appendix A), was divided into four parts. 
Part one included 32 questions to determine practices related to prerequisite 
and HACCP programs that have been implemented in Iowa restaurants. Responses 
to the questions were yes, no, no-but have interest, and don't know. Two open-
ended questions determined other food safety practices used and practices that 
managers planned to implement. 
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Part two consisted of four questions and was used to determine restaurant 
manager's need for Cooperative Extension's assistance in training employees 
related to HACCP and food safety. Preference for methods of disseminating these 
educational programs also was identified. 
Part three determined restaurant managers' attitudes about HACCP and 
barriers to HACCP implementation in their operations and about HACCP in general. 
The 13 questions were answered on a 5-point scale: strongly disagree, disagree, 
neutral, agree, and strongly agree. For coding purposes, strongly disagree was 
coded as 1, disagree as 2, neutral as 3, agree as 4, and strongly agree was coded 
ass. 
Part four consisted of demographic questions. Six questions requested 
demographic information about the restaurant (amount of food produced on-site; 
average check per person for breakfast, lunch, and dinner; seating capacity; if the 
restaurant had an individual responsible for implementing food safety practices; if a 
food safety training program was offered to employees within the last year; and 
number of employees). Five questions requested information about the restaurant 
manager (age, gender, education level, how many years employ('lj within the 
restaurant, and if they were certified in food safety). 
Use of Human Subjects in Research 
The research protocol and questionnaire were approved by the Iowa State 
University (ISU) Committee on the Use of Human Subjects in Research. The ISU 
Committee examined the study protocol and questionnaire to ensure that the rights 
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and welfare of human subjects would be protected. Approval for the use of human 
subjects was completed prior to data collection (Appendix C). 
Pilot Test 
Two pilot tests were conducted. The first pilot was done with graduate 
students in the Hotel, Restaurant, and Institution Management program at Iowa 
State University (n=7). A second pilot test was conducted using restaurant 
managers from two independent restaurants (n=5). A pilot questionnaire critique 
form (Appendix B) was distributed with the research questionnaire to assess 
whether the managers understood all questions asked and to determine the amount 
of time it took to complete the questionnaire. All suggestions were considered and 
the questionnaire was revised based on the recommendations of the pilot test group. 
Most of the revisions that the groups recommended had to deal with slight wording 
changes and number corrections. 
Data Collection 
The questionnaire, cover letter, and postage-paid return envelope were 
mailed to the study sample. The cover letter explained the purpose of the study and 
invited the manager's to participate in the study. The postage-paid return envelope 
was included to facilitate participation. An identification code was assigned to each 
questionnaire for follow-up purposes. Participants were assured that the code was 
only for follow-up purposes and that all data would be reported as group data and 
their identity would be kept confidential. 
Data collection began in January 2002. Since January is typically a slower 
than normal time for the restaurant industry as a whole, it was chosen as the initial 
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contact month to assure the highest possible response rate for restaurant managers. 
The initial mailing was done January 9, 2002. A follow-up postcard was mailed two 
weeks after the initial mailing to those restaurant managers who had not yet replied. 
Those who did not reply after the postcard were sent an additional questionnaire on 
February 5, 2002 (Dillman, 2000). 
Data Analysis 
After all data were collected, SPSS 10.0 was utilized to analyze data. For 
part I (food safety practices) "no" was coded as 1, "yes" was coded as 2, "no-but 
have interest" was coded 3, and "don't know" was coded as 4. If a response was not 
given, no number was recorded. For the two open-ended questions, responses were 
summarized. For part II (food safety training needs), coding was 1 if the response 
was A, 2 for B, 3 for C, 4 for D, and 5 for F. Once again, if no answer was given no 
number was recorded. For the 5-point scale used in part Ill (attitudes toward 
HACCP) strongly disagree was coded as 1, disagree as 2, neutral as 3, agree as 4, 
and strongly agree as 5. 
The demographic information in part IV was coded as 1, 2, 3, 4 for responses 
A though D, respectively. However, due to the regression analysis that was done 
with these responses, those with dichotomous (yes/no, male/female) responses 
were coded as 0 for yes and male, and 1 for no and female. 
Frequency distributions were computed for all variables in Parts I (food safety 
practices), II (food safety training needs), Ill (attitudes toward HACCP), and IV 
(demographics). Descriptive statistics including means, standard deviations, and 
frequencies were calculated for items in Part Ill. Principle component factor analysis 
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with varimax rotation was done for all items included in Parts I and 111. Based on a 
minimum eigenvalue of 1.0 and an examination of a scree plot to determine the point 
of discontinuity, the number of factors was selected. A Cronbach alpha reliability 
coefficient was calculated to determine the reliability for the items in each factor 
identified (Cronbach, 1951). 
For food safety practices and barriers to food safety practices a total score 
was calculated_for all items. For Part I, food safety practices, a score of 32 to 128 
was possible. For Part II, barriers to food safety practices, a score of 15 to 75 was 
possible. 
Multiple linear regression was conducted to determine the relationships 
between the total scores and factor scores, and restaurant managers' and restaurant 
characteristics. These. models used a total score and factor score for food safety 
practices as the dependent variables and restaurant managers' characteristics (age, 
education, gender, certification, and years in foodservice) and restaurant 
characte.ristics (amount of food produced on-site, average check, seating capacity, 
employee responsible for food safety, offering a food safety training class within the 
last year, and number of employees) as the independent variables. A probability of 
less than or equal to 0.05 was considered significant. 
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CHAPTER FOUR. RESULTS AND DISCUSSION 
A total of 800 questionnaires were mailed to a sample of Iowa restaurant 
managers. A total of 88 questionnaires were retuned due to wrong addresses. 
Twenty-two questionnaires were returned by respondents stating that their 
restaurant was no longer in business. Accounting for these 110, the sample size 
was reduced to 690. Of the 690 usable questionnaires, 131 were returned, for a 
response rate of 19%. 
Characteristics of Restaurant Managers 
Characteristics of restaurant managers responding to the questionnaire are 
presented in Table 1. The majority of restaurant managers (67.4%) was between 31 
and 50 years of age, followed by 51 - 65 years of age (21.2%). In a similar study in 
school foodservice (Youn, 2001), the majority of managers also were between 31 
and 50 years of age with the 51 - 65 age range accounting for the second greatest 
number. About half (53%) of the respondents were male. This contrasts with 
studies in school foodservice in which about 90% of managers are women 
(Giampaoli, Sneed et al., 2002; Hwang et al., 2001; Youn, 2001) 
Approximately 40% of the restaurant managers responding had some college 
education, with 32.6% responding that they had only completed a high school 
education. The majority of the restaurant managers responding said they had 
worked in foodservice for 6 - 15 years (37.9%). Surprisingly only 41.7% had food 
safety certification, the majority of those (72.2%) had received certification through 
the National Restaurant Association Educational Foundation's ServSafe® Program. 
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Table 1. Characteristics of Iowa Restaurant Managers (N = 131) 
Characteristic n %a 
Age 
30 years or younger 7 5.3 
31 -50 years 89 67.4 
51 - 65 years 28 21.2 
Older than 65 years 8 6.1 
Gender 
Male 70 53 
Female 62 47 
Education 
High School 43 32.6 
Some College 54 40.9 
Bachelor's Degree 29 22.0 
Graduate Degree 6 4.5 
Years in foodservice 
5 years or less 19 14.4 
6-15 years 50 37.9 
16-25 years 40 30.3 
26 years or more 21 15.9 
Food safety certification 
No 77 58.3 
Yes 54 40.9 
ServSafe® 39 72.2 
Serving it Safe 0 0 
Other' 14 25.9 
a Percentages may not total 100% due to non-response to a question. 
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Characteristics of Restaurants 
Characteristics of restaurants in this study are summarized in Table 2. The 
majority of restaurants (41.7%) included in the study produced 51%-89% of the 
food served from scratch. About 20% produced 11 % to 50% of food from scratch. 
The largest number of restaurants serving breakfast had a breakfast price of $3.99 
or less (25.8%). The majority of respondents indicated that breakfast was not served 
in their restaurants (41. 7%). The average lunch check was $5.99 or less for 45.5% 
of the restaurants and 35.6% with lunch checks $6.00 to $11.99. Dinner check size 
was $7.00 to $12.99 for the majority (37.9%) of restaurants. 
Most of the restaurants in this study were relatively small, with approximately 
37% seating up to 49 people at one time; Only 22. 7% of restaurants seated in 
excess of 100 (100-199). Based on the size of the restaurants in this study, it was 
not surprising that 65% had fewer than 10 employees. 
Only 23.5% of the restaurant managers had provided opportunities for their 
employees to attend food safety training within the past year. Surprisingly, however, 
43.9% of restaurants said that they had someone who worked in the restaurant 
whose primary responsibility is food safety. 
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Table 2. Characteristics of Iowa Restaurants (N = 131) 
Characteristic .n %a 
Amount of food produced from scratch on-site 
90% or greater 27 20.5 
51 -89% 55 41.7 
11 -50% 27 20.5 
10% or less 14 10.6 
Average Check 
Breakfast 
Do not serve breakfast 60 45.5 
$3.99 or less 34 25.8 
$4.00 - $7.99 24 18.2 
$8.00 - $11.99 5 3.8 
$12.00 and up 0 0 
Lunch 
Do not serve lunch 9 6.8 
$5.99 or less 65 49.2 
$6.00 - $11.99 47 35.6 
$12.00- $17.99 4 3.0 
$18.00 and up 0 0 
Dinner 
Do not serve dinner 18 13.6 
$6.99 or less 38 28.8 
$7.00-$12.99 50 37.9 
$13.00- $18.99 10 7.6 
$19.00 and up 6 4.5 
Seating Capacity 
Up to 49 49 37.1 
50-99 45 34.1 
100 ;._ 199 30 22.7 
200 or more 5 3.8 
Employee with primary responsibility for food safety 
No 68 51.5 
Yes 58 43.9 
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Table 2. (Continued) 
Characteristic 
Opportunity for employees to attend 
a food safety program within the last year 
No 
Yes 







1-10 85 65.2 
11 - 30 32 24.2 
31 - 50 10 7.6 
50 or more 2 1 .5 
a Percentages may not total 100% due to non-response to a question 
Food Safety Practices Related to Prerequisite 
and HACCP Program Components 
Two of the major objectives of this study were to examine if restaurants had 
prerequisite programs in place, which are necessary for HACCP implementation, 
and assess the HACCP components that are already in place in restaurants in Iowa. 
Prerequisite programs in 10 areas were explored: Chemical Control, 
Cleaning/Sanitizing, Equipment, Facilities, Food Production, Specifications, Supplier 
Control, Pest Control, Receiving and Storage, and Training. Practices that indicate 
implementation of these prerequisite programs and HACCP components in Iowa 
restaurants are presented in Table 3. 
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Table 3. Food Safety Practices Indicating Prerequisite Programs and HACCP 
Program Implementation in Iowa Restaurants {N= 131) 
No, but Don't Yes No have know 
Food Safety Practices interest 
n (%) n {%) n {%) n {%) 
Cleaning/Sanitizing 
All employees trained on cleaning 120 (90.9) 8 (6.1) 2 (1.5) 1 (.8) 
and sanitation practices 
Written specifications for cleaning 63 (47.7) 57 (43.2) 11 (8.3) 0 (0) 
and sanitizing all equipment 
Chemical Control 
Documented procedures for 48 (36.4), 71 (53.8) 9 (6.8) 1 (.8) 
chemical storage 
Equipment 
Preventative maintenance 80 (60.6) 41 (31.1) 6 (4.5) 2 (1.5) 
schedules 
Equipment that is certified by the 80 (60.6) 18(13.6) 7 (5.3) 24 (18.2) 
National Sanitation Foundation 
(NSF) 
Equipment temperature calibration 33 (25.0) 77 (58.3) 12 (9.1) 7 (5.3) 
schedules 
Temperature logs for all· cooling 27 (20.5) 88 (66.7) 13 (9.8) 2 (1.5) 
equipment 
Temperature logs for all heating 26 (19.7) 89 (67.4) 12 (9.1) 2 (1.5) 
equipment 
Facilities 
Written specifications for cleaning 89 (67.4) 31 (23.5) 8 (6.1) 1 (.8) 
the facility 
A linear product and traffic flow that 78 (59.1) 31 (23.5) 11 (8.3) 10 (7.6) 
minimizes cross contamination 
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Table 3. (Continued) 
No, but Don't Food Safety Practices Yes No have know interest 
n (%) n (%) n (%) n (%) 
Food Production 
Procedures to check the final 98 (74.2) 28 (21.2) 5 (3.8) 1 (.8) 
internal temperature of cooked 
foods 
Procedures for checking the internal 95 (72.0) 29 (22.0) 6 (4.5) 2 (1.5) 
temperature of foods while cooling 
Standardized recipes with critical 75 (56.8) 42 (31.8) 7 (5.3) 4 (3.0) 
control points 
Procedures to take and record the 66 (50.0) 51 (38.6) 11 (8.3) 1 (.8) 
temperatures of all potentially 
·hazardous foods as they flow 
through the restaurant 
Personal Hygiene 
A policy on the use of gloves 107 (81.1) 22 (16.7) 0 (0) 1 (.8) 
A policy on the use of hair restraints 95 (72.0) 28 (21.2) 7 (5.3) 0 (0) 
. A policy on handwashing 94 (71.2) 32 (24.2) 4 (3.0) 0 (0) 
Pest Control 
Routine spraying by pest control 107 (81.1) 22 (16.7) 0 (0) 1 (.8) 
operator 
Receiving and Storage 
Thermometers in refrigerators 132 (100) 0 (0) 0 (0) 0 (0) 
Thermometers in freezers 128 (97.0) 3 (2.3) 1 (.8) 0 (0) 
Procedures to assure potentially 122 (92.4) 6 (4.5) 3 (2.3) 0 (0) 
hazardous foods are put under 
refrigeration quickly upon receiving 
Thermometers in dry storage 74 (56.1) 50 (37.9) 6 (4.5) 0 (0) 
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Table 3. (Continued) 
No, but Don't Yes No have 
Food Safety Practices interest know 
n (%) n (%) n (%) n (%) 
Receiving and Storage (cont'd) 
Procedures to check temperatures 53 (40.2) 60 (45.5) 17 (12.9) 1 (.8) 
when receiving food 
Specifications 
Written specifications for all 54 (40.9) 66 (50.0) 8 (6.1) 2 (1.5) 
ingredients and food produds 
Supplier Control 
Assurance from suppliers that they 73 (55.3) 25 (18.9) 8 (6.1) 22 (16.7) 
follow HACCP or good 
manufacturing practices 
Procedures for checking the 36 (27.3) 69 (52.3) 17 (12.9) 9 (6.8) 
condition of the supplier's delivery 
trucks (i.e. sanitation, temperature) 
Training 
All employees trained on safe food 116 (87.9) 10 (7.6) 5 (3.8) 0 (0) 
handling procedures 
All employees trained on personal 115 (87.1) 11 (8.3) 4 (3.0) 1 (.8) 
hygiene 
HACCP 
Food product flow charts 75 (56.8) 19 (14.4) 3 (2.3) 1 (.8) 
HACCPteam 21 (16.7) 97 (73.5) 15(11.4) 10 (7.6) 
Temperature logs to record end- 19 (14.4) 97 (73.5) 13 (9.8) 2 (1.5) 
point cooking temperatures 
A comprehensive Hazard Analysis 10 (7.6) 97 (73.5) 15(11.4) 8 (6.1) 
Critical Control Point (HACCP) plan 
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Written policies and procedures are used in a small percentage of 
restaurants. Forty-seven percent of restaurant managers said they had written 
specifications for cleaning and sanitizing all equipment, yet 90.9% said they had all 
employees trained on cleaning and sanitizing procedures. Documented procedures 
for chemical storage were used by only 36.4% of restaurants. 
In the equipment category, most restaurant managers said they had 
preventative maintenance schedules and used equipment that is certified by the 
National Sanitation Foundation (NSF). Furthermore, the majority of operations did 
not have equipment temperature calibration schedules (67.4%) or temperature logs 
for cooling or heating equipment (both at 76.5%). These results differ from Youn's 
(2001) study in school foodservice. She found that about half of the respondents did 
not have equipment temperature calibration schedules, while those with temperature 
logs for cooling or heating equipment were at 63% and 33%, respectively. 
In the facilities category, there was a high percentage of "yes" responses to · 
both items. The majority of restaurants (59.1 %) had a linear product and traffic flow 
that minimized cross contamination and written specifications for cleaning the facility 
(67.4%). 
Within the food production category, the majority of restaurants had 
implemented most ofthe practices. Specifically, 72% have implemented procedures 
for checking the internal temperature of foods while cooling and 7 4.2% had practices 
in place to check the final internal temperature of cooked foods. Additionally, 56.8% 
of the restaurants had standardized recipes with critical control points. Conversely, 
only 50% of the restaurants had implemented procedures to take and record the 
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temperatures of all potentially hazardous food as they flow through the restaurant. 
Not surprisingly, in the specifications category, most operations (50%) did not have 
written specifications for all ingredients and food products. 
The personal hygiene category had the greatest number of "yes" responses 
when compared to other categories. Most restaurants had a policy on handwashing, 
hair restraints, and glove usage, with percentages at 71 %, 72%, and 81 %, 
respectively. 
Questions in the pest control and receiving and storage categories received a 
high number of "yes" responses. Most restaurants (81 % ) said they had routine 
spraying by a pest control operator. This is slightly lower than what was found in 
school foodservice where 93% had pest control programs in place (Youn, 2001 ). 
Also receiving a high number of "yes" responses were the questions related to 
thermometers in freezers (97%) and in refrigerators (100%). However, 56.1% of 
restaurants do not have thermometers in dry storage areas. Even though the 
majority of respondents said they monitored temperatures of their freezers and 
refrigerators, only 40% said they had procedures to check the temperature of food 
as it was received.· However, most restaurants had procedures to assure that 
potentially hazardous foods were put under refrigeration quickly (92.4%). 
Among the supplier control items, the majority of restaurants (55.3%) had 
assurance from suppliers that they follow HACCP or good manufacturing practices. 
However, only 27 .3% of restaurants have procedures for checking the condition of 
the supplier's delivery trucks (i.e., sanitation, temperature). 
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The training category also received a high number of "yes" responses. Most 
restaurant managers indicated that they had trained all employees on personal 
hygiene (87 .1 % ) and on safe food handling procedures (87 .9% ). 
In the HACCP area, 7.6% of the restaurant manager's indicated that they 
have a comprehensive HACCP plan. Additionally, 56.8% said they had flow charts 
in use in their operation. 
When responding to the open-ended question about the practices that are 
currently used in the restaurant, the majority of restaurant managers stated they use 
gloves, labeling and dating, and common sense. Other practices that were cited 
were first-in first-out (FIFO) rotation, continuous training, and using sanitizer on 
tabletops. Surprisingly, two.managers stated they have some form of handwashing 
schedules for employees. When responding to the second open-ended question 
concerning what they planned to implement, responses included written procedures 
for cleaning and maintaining equipment and continuous training. 
Principle components factor analysis was done on the 32 questions in Part 1 
(food safety practices). However, SPSS was not able to factor the variables due to 
the lack of variance within some of the responses. 
Multiple Linear Regression was used to examine the relationships between 
the total practices score (dependent variable) and restaurant managers' 
characteristics (age, gender, education, certification, and years of experience in 
foodservice) and restaurant characteristics (amount of on-site food production, 
seating capacity, if an employee(s) has primary responsibility of food safety, if a 
certification course was offered within the last year, and the number of employees) 
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as independent variables. The model testing the relationship between the total 
practices score and restaurant managers' characteristics was not significant. 
However, the model testing the relationship between the total practices score and 
restaurant characteristics was significant (F=4.511, p=0.001) (Table 4). The 
significant independent variable in the model was restaurants having an employee 
with primary responsibility for implementing and monitoring food safety practices 
(J3=0.357, p<0.001). Youn (2001) also found that having an employee responsible 
for implementing and monitoring food safety practices was related to the number of 
food safety practices implemented in school foodservice. 
Barriers to Following Food Safety Practices 
Responses to restaurant managers' perceptions of barriers to following food 
safety practices are shown in Table 5. The managers indicated that the biggest 
barrier they perceived was that employees needed more on-site food safety training. 
Also related to training, 39.4% of managers said they either agreed or strongly 
agreed that employees needed more training outside the operation. 
Twenty-two percent of the managers strongly agreed that employees needed 
to be more motivated to implement food safety practices. The managers were in 
agreement that money, time, and turnover were significant barriers that they faced 
when trying to implement food safety practices. 
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Table 4. Multiple Regression Model for Predicting Food Safety Practices 
Based on Characteristics of the Restaurants 
Model Sum of Squares df Mean Square F Significance 
1 Regression 525.344 5 105.069 4.511 0.001** 
Residual 2631.933 113 23.291 
Total 3157.277 118 
Standardized Coefficients 
Model Beta t Sig. 
1 (Constant) 99.702 < 0.001 
Amount of food produced from scratch 0.73 0.841 0.402 
on-site 
Seating Capacity 0.014 0.155 0.877 
Employee responsible for food safety 0.357 4.078 0.001*** 
Food safety certification program 0.126 1.403 0.163 
offered within the last year 
Number or employees -0.090 -0.958 0.340 
***p :$ 0.001 
Related to money, 50. 7% of managers indicated that they agreed or strongly 
agreed that they needed more money to devote to food safety. Managers indicated 
that time was something that was in short supply when implementing food safety 
practices. Fifty percent of all managers indicated that they agreed or strongly 
agreed that employees needed more time to implement food safety practices, and 
57 .6% indicated that managers themselves needed more time to implement food 
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safety practices. Turnover was also a significant barrier identified, with 46.2% 
agreeing or strongly agreeing that food safety practices would be easier to 
implement if turnover were not so high. 
Nearly one-fifth of managers strongly disagreed that they could improve food 
safety practices if they hired a food safety specialist. A total of 48.4% of managers 
either strongly disagreed or disagreed with that statement. 
Principle components factor analysis with varimax rotation was used for the 
15 barriers to determine if there were fewer underlying factors. Based on a minimum 
eigenvalue of 1.0 and an examination of a scree plot to determine the point of 
discontinuity, two factors were extracted. 
The first factor, which was named HACCP, consisted of nine barriers to 
following food safety practices. These items are shown in Table 5. 
The second factor, named resources, consisted of six items. To determine 
the reliability of each item in the factor, a Cronbach alpha was calculated. The 
Cronbach alphas for the factors (HACCP and Resources) were .88 and .78, 
respectively. For both factors, the item-total statistics showed that deleting any item 
would decrease the alpha. Therefore, all items were retained. 
A Cronbach alpha was calculated for all 15 items. The Cronbach alpha for the 
entire scale was .89. The item-total statistics for this model also showed that deleting 
any item would decrease the alpha. Therefore, due to the fact that the alpha was 
high for all items, analyses also will be presented using one total barrier score. 
38 
Table 5. Restaurant Managers Perceptions' of Barriers to Following Food 
Safety Practices (N= 131) 
Potential Barriersa Mean± sdb 
Frequency of Responsesc (%) 
SD D N A SA 
HACCP (a=.88) 
Employees had more 
opportunities for 
training at the 3.8 ± 1.0 3 (2.3) 10 (7.6) 32 (24.2) 47 (35.6) 33 (25.0) 
restaurant conducted 
by a manager 
Employees had more 
3.3 ± 1.0 6 (4.5) 15(11.4) 50 {37.9) 34 (25.8) 18 (13.6) training outside of 
operation 
We could implement 3.3 ± 1.0 8 (6.1) 11 (8.3) 49 {37.1) 43 (32.6) 8 (6.1) a HACCP program 
We documented food 
flow and 3.3 ± 1.0 6 (4.5) 14 (10.6) 34 (25.8) 40 (30.3) 27 (20.5) 
temperatures 
We.had a model 3.2 ± 1.1 10 (7.6) 16 (12.1) 41 (31.1) 43 (32.6) 11 (8.3) 
HACCP plan to follow 
I would be interested 
in implementing a 
3.2 ± 1.1 9 (6.8) 25 (18.9) 42 (31.8) 36 (27.3) 9 (6.8) HACCP program in 
my restaurant 
HACCP would be 
very beneficial to 3.1±1.0 7 (5.3) 24 (18.2) 46 (34.8) 36 (27.3) 8 (6.1) helping us achieve 
our business goals 
HACCP is critical to 
the long-term 3.0 ± 1.0 10 (7.6) 27 (20.5) 48 (36.4) 26 (19.7) 9 (6.8) success of my 
restaurant 
We could hire a food 2.5 ± 1.1 25 (18.9) 39 (29.5) 34 (25.8) 19 (14.4) 4 (3.0) 
safety consultant 
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Table 5. Continued 
(N= 131) 
Potential Barriersa Mean± sdb. 
Frequency of Responsesc (%} 
SD D N A SA 
Resources (a=.78) 
Employees were 
more motivated to 3.7 ± 1.0 5 (3.8) 10 (7.6) 29 (22.0) 51 (38.6) 29 (22.0) 
implement food 
safety procedures 
Managers had more 
time to implement 3.6 ± 1.0 6 (4.5) 5 (3.8) 37 (28.0) 57 (43.2) 19 {14.4) 
food safety 
procedures 
We had more money 
to devote to food 3.5±1.1 7 (5.3) 14 (10.6) 34 (25.8) 40 (30.3) 27 (20.5) 
safety 
We did not have high 3.5 ± 1.1 9 (6.8) 11 (8.3) 40 (30.3) 36 (27.3) 25 {18.9) 
levels of turnover 
Employees had more 
time to implement 3.5 ± 1.0 5 (3.8) 9 (6.8) 45 (34.1) 55 (41.7) 22 (8.3) 
food safety 
procedures 
Our facilities were 3.0 ± 1.0 8 (6.1) 28 (21.2) 42 (31.8) 34 (25.8) 8 (6.1) 
designed differently 
aThe stem "Food safety in my restaurant would improve if was used for all questions 
bMean ± Standard Deviation 
cA five-point scale was used for responses. Strongly agree (SA) was coded as 5, agree (A) as 4, neutral (N) as 
3, disagree (D) as 2, and strongly disagree (SD) as 1. 
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Six Multiple Linear Regression models were done using the total sum of 
barriers for the HACCP and resources factors, and for all barrier items as the 
dependent variable, and restaurant managers' characteristics (age, gender, 
education, certification, and years of experience in foodservice) and the restaurant 
characteristics (amount of on-site food production, seating capacity, if an 
employee(s) has primary responsibility for food safety, if a certification course was 
offered within the last year, and the number of employees) as independent variables. 
For the first model, testing the relationship of the total barriers score and the 
characteristics of the restaurant was not significant. However, the model testing the 
relationship between the total barriers score and the characteristics of the managers 
was significant (F=3.478, p=0.006). Gender (13=-0.218;p=0.016) and educational 
level (13=0.194, p=0.028) were significant independent variables (Table 6). For 
gender, the results show that males rate food safety barriers higher than their female 
counterparts. Likewise, as the educational level of restaurant managers increases 
their rating of barriers decrease. 
The models testing the relationship between the HACCP factor score and 
demographic information ofthe restaurant was not significant. However, the model 
testing the relationship between the characteristics of the managers and HACCP 
was significant (F=3.663, p=0.004 ), and educational attainment of the manager 
(13=0.251, p;:::0.004) was a significant individual characteristic (Table 7). The models 
testing the relationship of the resources factor total was not significant for either the 
characteristics of the manager or characteristics of the restaurant. 
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Table 6. Multiple Regression Model for Predicting Barriers to Food Safety 
Practice Implementation (Full Scale) Based on Characteristics of Restaurant 
Managers 
Model Sum of Squares df Mean Square F Significance 
1 Regression 1499.150 5 299.830 3.578 0.006** 
Residual 10087.391 117 86.217 
Total 11586.541 122 
Standardized Coefficients 
Model Beta T Sig. 











Food safety certification 
Years in foodservice 











Table 7. Multiple Regression Model for Predicting Barriers to Food Safety 
Practice Implementation (HACCP Factor Total) Based on Characteristics of 
Restaurant Managers 
Model Sum of Squares df Mean Square F Significance 
1 Regression 769.281 5 153.856 3.663 0.004** 
Residual 4914.805 117 42.007 
Total 15684.085 122 
Standardized Coefficients 
Model Beta t Sig. 
1 (Constant) 9.651 0.000 
Age -0.148 -1.625 0.107 
Gender -0.162 -1.825 0.071 
Educational level 0.251 2.898 0.004** 
Food safety certification 0.061 0.672 0.503 
Years in foodservice -0.070 -0.776 0.439 
**p:::;; 0.01 
Food Safety Training Needs 
Food safety training needs and preferences, are summarized in Table 8. 
Most managers indicated that they needed assistance in providing a food safety 
standard operating procedures manual for their employees (35.6%) as well as 
written forms and other HACCP materials (30.3% ). Most of them preferred written 
materials (52.3%) and videotapes (43.9%) for training. Other methods of delivery, 
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such as web-based training (10.6%), trainers conducting in-house training (13.6%), 
and interactive computer training modules (6.1%), were not preferred. 
When asked how much time the managers would be able to allow for their 
employees to spend at a training session, most indicated that two hours (40.9%) or a 
half a day (25.8%) are most desirable. Additionally, 47.4% of managers indicated 
that Mondays would be the day they would prefer for an employee training session. 
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Table 8. Training Needs and Preferences of Restaurant Managers in Iowa 
(N=131) 
Training Needs 
In what areas do you need assistance in providing 
food safety training for your employee? 
Food safety certification programs 
Written forms and other HACCP materials 
HACCP training 
Food safety standard operating procedures manual 
If you were interested in training materials, what 
mode of delivery would you prefer? 
Web-based training 
Videotapes 
Trainer conducting in-house training 
Interactive computer training modules 
Written materials 
How much time could you allow for your employees 
to spend at a training session? 
Two hours 
Half a day 
One day 
One and a half days 
Two days 

























aPercent could exceed 100% because managers could respond to as many as were 
applicable. 
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CHAPTER FIVE. CONCLUSIONS 
This chapter consists of four sections. First, a summary of this research 
study will be presented. Then, limitations for this study are identified and 
recommendations for future studies will be presented. Finally, implications from this 
study are discussed. 
Summary of the Research 
Multiple linear regression indicated that having an employee with the 
responsibility for overseeing food safety was positively related to the number of food 
safety practices implemented. Females were more likely to have implemented a 
food safety program than their male counterparts. Additionally, a higher educational 
level of the manager was positively related to the number of food safety practices 
implemented. 
This research suggests that assigning employees with specific responsibility 
for food safety increases the number of food safety practices implemented in 
restaurants. Also, educational level should be considered in the hiring process, 
because those who have a higher educational attainment are more likely to 
implement food safety practices. Results of this research study would also be useful../·,-~' .. 
to those developing food safety programs within their restaurant. 
Future Research 
This research suggests several studies that need to be conducted related to 
food safety in restaurants. First, it would be useful to look at results of this study in 
large and/or chain type operations within the state. Comparisons can then be made 
between an operation that has corporate level support and one that does not. 
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between an operation that has corporate level support and one that does not. 
Larger, chain type restaurants may be more likely to have implemented food safety 
programs due to the regulations, franchise requirements, and backing that the 
corporate office would have for them. 
Secondly, this study focused on restaurant managers and their perceptions of 
HACCP. It would be interesting to see how employees that would be responsible for 
a HACCP system would view HACCP. Additionally, it would be helpful to identify 
factors that would motivate employees to implement HACCP programs. 
FinaHy, this study found that having an employee responsible for food safety 
in the restaurant increases the number of food safety practices implemented. It 
would be valuable to take a closer look at this individual and their role in the 
operation. For example, what does this person do to train other employees and 
encourage them to handle food in a safe manner? Does this individual conduct 
actual in-house training for other employees? What motivates this employee to take 
such an active role in keeping the food in the operation safe? What is their role in 
planning and implementing these food safety programs? The answers to these 
questions would serve as a basis for developing job description and knowledge 
requirements for such a position. 
Implications/Recommendations 
Several implications were drawn from the results of this study. Results 
showed food safety practices and practices that restaurateurs implemented the most 
and the least. Restaurateurs may find critical areas that are lacking in their 
restaurants compared to the Iowa sample. This self-assessment tool could be used 
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by a restaurant manager to evaluate the current practices and establish areas where 
improvement is needed. The questionnaire could also be .used as a checklist for 
implementing and ensuring food safety in restaurants. 
A restaurant is only as good as the employees working in the restaurant. Two 
of the most important aspects of maintaining and keeping good employees is 
training and motivation. Since most operations did not provide an opportunity for 
employees to attend a food safety training program within the last year, 
strengthening training programs for employees in the area of food safety is important 
to consider. For Cooperative Extension this research shows that the best times for 
training is on Mondays, for two hours. If materials are to be developed by Extension 
to teach food safety, the most effective means of getting the materials to the 
managers and employees are through videotapes, followed by in-house training. 
Resources also were identified as a barrier to HACCP implementation. With 
most restaurants operating on a low profit margin, it is important that food safety 
programs be relatively cost effective. Iowa State University Extension could develop 
a model HACCP program that would aid restaurant owners and managers in 
implementing a HACCP program. Additionally, when looking at food safety 
programs such as HACCP, it is imperative that restaurateurs find cost effective ways 
to implement HACCP programs. Can they afford the liability of not doing so? 
Restaurateurs also should consider giving one or two employees primary 
responsibility for food safety since it was shown that this impacts the number of food 
safety practices implemented. This relationship has been found in both school 
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foodservice and restaurants, so it may be a key to successful implementation of food 
safety and HACCP programs. 
Some practices related to food safety can be implemented with little or no 
cost to the operation. Checking temperatures when receiving food, developing a 
policy on handwashing, placing thermometers in dry storage, and recording end-
point cooking temperatures are all steps that a manager can take to help ensure the 
. safety of food with little time and minimal effect on the bottom line. 
Hazard Analysis Critical Control Points is a very important food safety 
program, one that focuses on prevention rather than reacting after a problem has 
occurred. Therefore, it is important that Iowa .restaurateurs begin to voluntarily 
implement HACCP prerequisite programs and eventually a HACCP system. If 
restaurateurs do not voluntarily develop these systems legislation needs to be 
enacted to require some form of a HACCP program, to keep customers safe and 
avoid costly lawsuits to the restaurant operator. 
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APPENDIX A. COVER LETTER, SURVEY INSTRUMENT, & 
FOLLOW-UP CORRESPONDENCE 
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IOWA STATE UNIVERSITY College of Family and Consumer Science~ 
Department of Apparel. Educational Studies. 
and Hospitalitv :-.1:m.1~cmcnr 
OF SCIENCE AND TECHNOLOGY 
January 9, 2002 
Dear Restaurant Manager: 
1055 LcBaron Hall 
Ames. Iowa 50011-1 L!.t> 
515 294-7474 
FAX 515 294-b30-1 
e-mail acshm@iastatc.edu 
Food safety is an important issue in restaurants today. One in four Americans will suffer 
from a foodbome illness and 9,000 Americans will die from a foodbome illness this year 
alone. As restaurant manager, I understand the need for support material from 
Cooperative Extension to aide us in training our employees jn food safety. In order to 
meet the needs in independent restaurants, we are conducting this assessment to 
determine current practices and resource needs to support food safety improvement 
efforts. 
Enclosed you will find a questionnaire that should require about 15 minutes of your time 
to complete. The number on the top, left-hand comer of the questionnaire is only for 
follow up purposes. Please be assured that your responses will be confidential and all 
data will be reported as group data. Your participation in this study is voluntary. 
Your response is very important to the success of this study and to the quality of future 
extension programming. Should you have any questions about the questionnaire or the 
study, please contact Kevin Roberts at (319-551-1823) or Jeannie Sneed (515-294-
8474). Thank you for your time and assistance. 
Sincerely, 
-;f{_f~ 










Food Safety Practices 
in Iowa Restaurants 
Hotel, Restaurant, and Institution Management Extension 
Iowa State University of Science and Technology 
· 1055 LeBaron Hall 




Part I: Food Safetv Practices 
Please indicate by checking the appropriate box which of the food safety practices are 
implemented in your operation. 
YES NO NO.BUT DO'.\'•T 
Does your restaurant have: HAVE KNOW 
INTEREST 
I. Food product flow charts? D D D D 
2. A linear product and traffic flow that minimizes cross D D D D 
contamination? 
3. Written procedures for cleaning the restaurant? D D D D 
4. Standardized recipes with critical control points? D D D D 
5. All employees trained on personal hygiene? D D D D 
6. All employees trained on safe food handling D D D D 
practices? 
7. All employees trained on cleaning and sanitation D D D D 
procedures? 
8. Assurance from suppliers that they follow HACCP or D D D D 
good manufacturing practices? 
9. Procedures for checking the condition of the D D D D 
supplier's delivery trucks (i.e. sanitation, 
temperature)? 
10. Procedures to check temperatures when receiving D D D D 
food? 
11. Procedures to assure potentially hazardous foods are D D D D 
put under refrigeration quickly upon receiving? 
12. Procedures to take and record the temperatures of all D D D D 
potentially hazardous foods as they flow through the 
restaurant? 
Definitions: 
Hazard Anal)!sis Critical Control Point {HACCP}: A systematic approach to the 
identification, evaluation, and control of food safety hazards. 
Critical Control Point (CCP}: A step in the flow of food at which biological, chemical, or 
physical contaminates can be eliminated from food. 
Potential!)! Hazardous Foods {PHFs}: Foods in which microorganisms can rapidly grow. 
They are often high in protein, moist. and chemically neutral, or slightly acidic 
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YES NO NO, BUT DON'T 
Does your restaurant have: HAVE KNOW 
INTEREST 
13. Procedures for checking the internal temperature of D D D D 
foods while cooling? 
14. Procedures to check the final internal temperature of D D D D 
cooked food? 
15. Temperature logs to record end-point cooking D D D D 
temperatures? 
16. Temperature logs for all cooling equipment? D D D D 
17. Temperature logs for all heating equipment? D D D D 
18. Thermometers in dry storage? D D D D 
19. Thermometers in refrigerators? D D D D 
20. Thermometers in freezers? D D D D 
21. Documented procedures for chemical storage? D D D D 
22. Written procedures for cleaning and sanitizing all D D D D 
equipment? 
23. Written specifications for all ingredients and food D D D D 
products? 
24. Preventive maintenance schedules? D D D D 
25. Equipment temperature calibration schedules? D D D D 
26. Equipment that is certified by the National Sanitation D D D D 
Foundation (NSF)? 
27. A policy on handwashing? D D D D 
28. A policy on the use of hair restraints? D D D D 
29. A policy on the use of gloves? D D D D 
30. Routine spraying by a pest control operator? D D D D 
31. A comprehensive Hazard Analysis Critical Control D D D D 
Point (HACCP) plan? 
32. A HACCP team? D D D D 
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33. \Vbat other food safety practices do you use in your operation? 
34. What practices do you plan to implement in your operation? 
PART Il: Food Safetv Training Needs 
1. In what areas do you need assistance in providing food safety training for your 
employees? 
A. Food safety certification programs 
B. Written forms and other HACCP materials 
C. HACCP training 
D. Food safety standard operating procedures manual 
E. Other, please specify ___________ _ 
2. If you are interested in training materials, what mode of delivery would you 
prefer? (Circle all that apply) 
A. Web-based training 
B. Videotapes 
C. Trainer conducting in-house training 
D. Interactive computer training modules 
E. Written materials 
3. How much time could you allow for your employees to spend at a training 
session? 
A. Two hours 
B. Half a day 
C. One day 
D. One and a half days 
E. Two days 







Part III: Im~rovement of Food Safetv Practices 
There are a variety of reasons why food satety practices may not be implemented in restaurants. 
Please indicate your agreement to each of the following statements using the following scale: SD= 
Strongly Disagree, D = Disagree. N =Neutral. A= Agree. SA= Strongly Agree. 
Please circle your agreement to each statement. 
Strongly Strongly 
Disagree Neutral Agree 
Food safety in my restaurant would improve if: 
1. Employees had more opportunities for training SD D N A SA 
outside of the operation (i.e., ServSafe or 
HACCP classes sponsored by Cooperative 
Extension). 
,., Employees had more opportunities for training at SD D N A SA 
the restaurant (i.e., classes) conducted by a 
manager. 
3. Employees had more time to implement food SD D N A SA 
safety practices. 
4. Employees were more motivated to implement SD D N A SA 
food safety practices. 
5. We did not have high levels of turnover. SD D N A SA 
6. Managers had more time to implement food SD D N A SA 
safety practices. 
7. We could hire a food safety consultant. SD D N A SA· 
8. We had a model HACCP plan to follow. SD D N A SA 
9. Our facilities were designed differently. SD D N A SA 
10. We had more money to devote to food safety. SD D N A SA 
11. We documented food flow and temperatures. SD D N A SA 
12. We could implement a HACCP program. SD D N A SA 
1. HACCP would be very beneficial to helping us SD D N A SA 
achieve our business goals. 
,., HACCP is critical to the long-term success of SD D N A SA 
my restaurant. 
3. I would be interested in implementing a HACCP SD D N A SA 
program in my restaurant. 
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Part IV: Demographic Information 
Please answer the following questions about your operation and yourself. Please circle your 
answer and/or fill in the blank. 
I. \Vhich of the following describes food production in your restaurant? (Circle only one) 
A. Everything made from scratch on premise (more than 90% of the items). 
B. Most things made from scratch (75%) with the exception of some things that are pre-
made. 
C. Most things are pre-made (75%) with the exception of some things we make on 
premise. 
D. Everything is pre-made (more than 90%) and heated/plated on premise. 
2. What is your average check per person? 
Breakfast A. $3.99 or less 
B. $4.00 - $7.99 
c. $8.00- $11.99 
D. 12.00 and up 
Lunch A. $5.99 or lesss 
B. $ 6.00- $11.99 
c. $12.00 - $17.99 
D. $18.00 and up 
Dinner A. $6.99 or less 
B. $ 7.00- $12.99 
c. $13.00 - $18.99 
D. $19.00 and up 
3. How many people will your restaurant seat at one time (not including banquet facilities)? 
A. Up to 49 
B. 50-99 
c. 100-199 
D. 200 or more 
4. Does your restaurant have one or more employee(s) whose primary responsibility is 
implementing and monitoring food safety in the restaurant? 
A. No 
B. Yes 
5. Within the last year. did you provide employees an opportunity to attend a food safety 
program such as ServSafeJi,? 
C. No 
D. yf3..__,. 
.., If yes. how often did you provide a food safety program?-----
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7. What is your age? (Circle one) 
A. 30 years or younger 
B. 31-50 years 
C. 51-65 years 
D. Older than 65 years 
8. What is your gender? (Circle o_ne) 
A. Male 
B. Female 
9. Which of the following best describes your highest education level? (Circle one) 
A. High school 
B. Some college 
C. Bachelor's degree 
D. Graduate degree 
10. Do you have food safety certification? 
A. No 
B. Yes 
L..+ If yes, which one? A. ServSafe® 
B. Serving it Safe 
C. Other, please specify: ________ _ 
11. How many years have you been employed in foodservice? (Circle one) 
A. 5 years or less 
B. 6-15 years 
C. 16-25 years 
D. 26 years or more 
THANK YOU FOR PARTICIPATING IN TIDS STUDY. 
Would you like a summary of the results of this questionnaire? 
D Yes, please send me a copy 
D No, thank you 
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REMINDER! 
You received a survey questionnaire exploring food safety 
practices in restaurants approximately one week ago. If you 
have not returned the completed survey, please do so. Your 
response is very important to the success of the study. If you 
need another copy, please call 319-551-1823 and I will gladly 
mail you one. If you have mailed the questionnaire, thanks 
and please disregard this reminder. 
Thank You! 
Kevin R. Roberts 
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IOWA STATE UNIVERSITY C,1lkgc of Famih· .mJ (,1n;umcr -;c1cnc·,·,; 
Department of Apparel. Educathm;il Studies. 
and Hospit;ili1,· '.\!Jnagrn1cm 
OF SCIENCE AND TECHNOLOGY 
February 6, 2002 
Dear Restaurant Manager: 
1055 LcBaron Hall 
.-\mes. lL)\\'a 5l1l1 t t-1 121.1 
)l) .!O.f·/-T/4 
F . ..\X 5 1 5 1Q+-t> 30+ 
e-mail Jcshm@i.1s1.1tc.l'Ull 
A few weeks ago you received a questionnaire on food safety in Iowa restaurants. If by 
chance this letter and your completed questionnaire crossed in the mail, thank you for 
completing it and please disregard this reminder. However, if you have not completed 
the questionnaire, please take time to do so. your responses are very important to the 
success of the study. 
Enclosed you will find a copy of the questionnaire that should require about 15 minutes 
of your time to complete. The number on the top, left-hand comer of the questionnaire 
is only for follow up purposes. Please be assured that your responses will be 
confidential and all data will be reported as group data. Your participation in this study 
is voluntary. 
Your response is very important to the success of this study and to the quality of future 
extension programming. Should you have any questions about the questionnaire or the 
study, please contact Kevin Roberts at (319-551-1823) or Jeannie Sneed (515-294-
8474). Thank you for your time and assistance. 
Sincerely, 
~~ 














APPENDIX B: PILOT QUESTIONNAIRE CRITIQUE FORM 
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Pilot-Test Survey 
In an effort to be certain that the questionnaire "Food Safety Practices in Iowa 
Restaurants" is understandable before we begin actual data collection you have been 
asked to be a part of a pilot-test. Please complete the "Food Safety Practices in Iowa 
Restaurants" questionnaire. After completing it, complete this survey. 
1 . How long did it take you to complete the questionnaire? 
minutes -------
2. Were all the questions worded correctly and understandable? 
a. Yes 
b. No 
L If NO, please indicate any changes needed on the actual 
questionnaire. 
3. Were there any words that you did not understand? If so, please highlight 
them on the actual questionnaire. 
Thank you for your time! 
Kevin 
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